Integrin signaling and cell spreading alterations by rottlerin treatment of chick limb bud mesenchymal cells.
Endochondral skeletal development begins with the formation of a cartilaginous template where mesenchymal cells aggregate and increase in density prior to their overt differentiation into chondrocytes. Prechondrogenic condensation, in which mesenchymal cells aggregate, requires cell migration and proliferation. However, the molecular mechanisms promoting this aggregation remain to be elucidated. Here, we report that rottlerin suppresses migration and cell surface expression of integrin beta1 in chondrogenic progenitors. Perturbation of integrin beta1 function using an anti-integrin beta1 blocking antibody suppressed the migration of wing bud mesenchymal cells. Furthermore, phosphorylation levels of Src and focal adhesion kinase (FAK) were decreased by rottlerin treatment. Cell treatment with PP2, an inhibitor of Src family kinase, or electroporation of FAK specific siRNA, suppressed cell migration in a wound-healing assay. Cells treated with rottlerin showed decreased phosphorylation of Akt, independent of PKCdelta inhibition. In addition, an Akt inhibitor suppressed the migration of chick limb bud mesenchymal cells. Taken together, our results point to the novel finding that rottlerin may act as a negative regulator for cell migration, an essential step for prechondrogenic condensation, by regulating integrin beta1 signaling at focal adhesion complexes via modulation of Akt activity.